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(54) OPTICAL SYSTEM. IMAGE PICKUP DEVICE AND OPTICAL LOW-PASS FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical system, an image pickup 
device and an optical low-pass filter which satisfactorily suppress the 
generation of stripe shadow on an imaged picture and adequately prevent 
the deterioration of picture quality. 

SOLUTION: This image pickup device 1 is provided with a lens system 2 to y-j . 
which the light C of object to be picked up from the object W is made 
incident and the low-pass filter 3 and an image pickup part 4 which are 
successively arranged in the subsequent steps. The low-pass filter 3 is 
composed of resin members, contains dyestuffs which reveals an ND 
characteristic and a light control characteristic and is provided with a phase 
lattice which exhibits the optical low-pass function. In addition, the 
concentration of dyestuffs in the low-pass filter 3 is set to be such a 
concentration that the light C of object to be picked up is weakened therein 
so as to properly expose the image pickup part 4 in the state that the 
opening diameter of diaphragm 5 is made larger than the twice of lattice 
period of the phase lattice. 
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[i»*«4] HfitB3tMiiisfi:'-<vu$-i*, ttifBiKys 

fati«S|5lcSi]jl-r-5)3t(X>jfefiX(±3tJS[A<iSJt«gP(DlfS 
^?4x4ta«ap<b. SfItE«¥tt:XI*3t31i:H5i5S«a^ro 

y. 



[000 1] 

&L^3fe^MP-/^;^3'^';^^^-(cH-r■S. 
[O O O 2] 

[fi£*a)lS»] CCD-^CMOS-<P<— 
WP-/-?x:7^';uaf-^iaM-r-5>Ci:lcJ;y , ^M'i^^ 

p)*tru''-i>o 

[0 0 0 3] 

^■st, @t*)t^m^ro^s^±iH]y. Wi^ii^U'<;u 
it-s^y fii$>;§- < (iKsy OTBfipjgo* y Bgpss^'j^ 

[GO 0 4] LA^L-, fie3l5(D(4ffi*S^Sro3t^Wa-/< 
<^^i:, .kya«:M(c(i»y(C|flPgA<i4ffi<*^ro*& 

[0 0 0 5] ^CT?. *fgB^(i, C<75J;3'Jf»ttl-^i^ 

■e#^3t^i'X-TASt/t8«3SS*aStr -5 c i: ^ g W 

;u ^ - ^ Sfitr -5 C ^ S W r ■& o 
[0 0 0 6] 

[^M^^3i-r-S)fcto(D¥-s] -hieew^ajs^-sfcto 

IB5ta>-gi5^Sil*-t±-5SJyam. effl»^A<l6lte)*i. 

iil537-f ^i}#§Si:-r-5o 
[0 0 0 71 C©J;3l=«fi£**tfc3fe^i>XT^A|r33t^ 
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( 



3te!^ W p -/ ^5;^ 3? ^ ;u ^ - rc ^3 L^ r iiffil^^cD IhISt ic cfc 

[0 0 0 8] ^Oct^. u>x^&tj:g^y^tl(c>t^^^ 
^^^^:L^o Sfc. «Sy«i«(i. 

^ ^-r -S) g ftjsa*^ ^ ^-r ^ t «t # ic . 
[0 0 0 9] <fcym<*w(c(*. %mmi&z? ^ )\^^-t<H 

D (Neutral Density) — Trfc-ixl: * L 

i^-ox^ mm^tf^^:Ltt'^-mnm^^x^^)miEU 

[0 0 1 o] 3feaiBIR:7-f ;b<:7 3j- h<7a 

[0 0 1 1 ] %mM^z? }i^^ — t \^x(r>m%:^ 
X. mmihtu^zti)<-mmm^^x^^)miEtjimt^ 



[0 0 12]*/=. C(7>cfc3 3teia?t:7-f ;u^r— ^ffltx-S 

iIl3t^>r;u^-{Ccfc'S»3fefilIllP^ft3c<t(:icJ:y. Jt« 
[o o 1 3] */c. 3«6MiJlSH:?^;u^-(i. ISy«S*ScD 

Xiti^^^fk\>JiTtt6:^^oiz^ m,W»Xit^i^t)^^(D 
^(D^RXlt^&^^CitO^X&^t^'^Ll^o 
[0 0 14] %{zm-<tz<^5{Z^ »#a5(C^3t^Ti^ga3 

tt^^cD^mctzibiz^ isy«i«a)SB^yfit^>;^< LT 
i^<t. 'rtjit>-^^ m)mm<Dmnmm^^\^ts<Lxi^ 

<t. ^iSi^Mzmmzm^(DBM^t<^c^ntM<& 

^mxit^fkf^^. mm^oi^^t^mxittm^f^WiT t 

or. jt«^*L/ril«lcj!gt^(D0^B&;b<^i:'Sfi(c^^y{a 

[0 0 1 5] cfcy^f* L<(i. )Syfii;{)< '1 ' ^smci 

[0 0 1 6] ^i^ic, ^^)mmt)^mam^m^^T(D^ 
^-t)<. mmmzwMt^t/t(Dt^mX{t^m.t<'t(omm 

b cD*£7)3feSXfi 3SJg ^ ^ i: 1 0) fe o r t 
[0 0 17] ;zcoj;^3fe8^y«»«<DBlPgrMi. JSy« 

Rmmy^oi^^-iz^-ox. 7<m%<Di^miX\t^s.f)<. 

JUtaJcoi^ PP^^tJgi^iT ttji^^^ (cMil ^ 

^ o 

[0 0 18] Sfc. *S!B^|-J:SS«gSI*, 
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[0 0 19] :^%BM\z^^tft^ma-/^^y^j\. 

[0020] za>^otj:fft^mu—/<7.y^)[.^—\t. 

^ fi£ S 3feSiH Ify 37 ^ ;u ^ - ,t ^ 53U SP« <!: ^ ^ CD (c tk L 
[00 2 1 ] ^/c. Sija5«rfe^5t^6<]P-/^x3'-<;u 

^-tNDy^)i.^-t ^mmmLx-mt-t^m^iz 

[0 0 2 2] slcl^li. *J^B^(Ccfc-g)5t^fi^P— /<X37-< 
;u^li. RffSCOfelC^fef *37:*- h^P5*y^§feS^;!)<^ 

oT^,<ti^o c:c7)c*:d^i:4iJSco5t!^6*JP— /^x^'-r^u^ 

3fe^wp-/^x«8«gcoj^^?:ib-r. mm^iiiz^^ 

[002 3] *^B^(Zcfc'5?t^?^fi^P-/'?X3'^ 
[0 0 2 4] 

[^B^cDHiSScDJf^®] mT. ^^^^mcDmrn^Biz-oi^x 



[0 0 2 5] @ifi. *fgB^{cj:-53t!?:Wp-/<x:7-r 

;u^-;Ri;5t^wvxi^A^fi^^*^B^cDa^^McD 
tt^mt^i-mmmm^m^mzTji-rmmmx&^o m^m 

^2<t. 'tCDm^izm^k^Wi^tltza-y^yt.y ^ Jl,^- 

3 (3t^?^&*]p-/^x37-<;u^-) ;al;ti^sa5 4,i:^fiix. 

>g>tCDT*fe'5)o L/>X^2(i. ^f&U>X. — *X 

UVX^^^t;luP2 a $S^U>X^*^t;«|*2 

b tf3^hmf$,^tiXl^^o U>XS2(7>HU||2 a 

<i:^P2 b<torBii:i(i. ^^^jmmst^mif^tixi^^o 
ccOctaic. u>x:^2. p— /^x:7^;u^ — 3:&t/3K 
y «s« 5 ;^)^ ^ *^fl^ co3fe;?^ vx ^ a/)<:Kj$ ^ tir l^ ^ o 

[0 0 2 6] ^fz. jt^a54(i. ^^^fl^P-z^X^^-yU 
5?— (C5fc*|n]|SS3F+tf::CCD. C M O S -< ^ — > 

miSimm!k^m^tzib\zm^m(omsL(Dmm^^r^t 
'r'5)igsiiHi£&4 2. ccD^(7)a^^s mo^ 

-h^fFlHl^4 3. a;lilH]£S4 4lf*Nt>ia'&[H)S&^4 5 

ti'5>fi-^«itS(H]K4 6^{i^Tl^^o -fi-^iasm 

£S4 6(iJ^y«ilg5C0lf^PJg (Mf^) ^Illffi^^Syil 
[0027] S 2 fi. IS 1 rZ:^-rffi«3Sa 1 CDUSP^^ 

-/'?X3^-<;u^-3(i. «*li;b>^i$^*5«cDilB^S0:3 

1 imm^w (D^m\z^ mA.{tiSiB^^^^mxit^ 

*<J^J$$n. fte®fc(i4i*S^3 3;{)<ji^jS$tiyr4.(7)r*fe 

-(7)^t^^3 2 ^ Lrii. m?L{^. -mit^-<m 
(s i 02) mtMit^'^^ (T i 02) M<tcDSts«g 

mm. mm^mit. mmm^t ^ ^ tt<x^ 
^{zt^Lxt^^^a-/^7.^m^%mr^o 

[0 0 2 8] S/r. igB^«<*3 1 fi. R^^O)^^. 

L-CIi. -^iS^afliffi^*** (Hfe. Sfe. 

A (tt) gCDSumiplast Yellow HLR. Sumiplast Yellow 
FL7G. Sumiplast Yellow FC, Sumiplast Lemon Yellow 
HNG. Sumiplast Orange HRP^ Sumiplast RedAS. Sum! 
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plaet Red 3B^ Sumiplast Red H2G^ Sumiplast Red H3 
Sumiplast Red HF4G, Sumiplast Red H4GR, Sumipla 
St Red HFG^ Sumiplast Blue H3R. Sumiplast Blue 0 
R, Sumiplast Violet RR. Sumiplast Violet HL2B. Sum 
iplaet Violet B. B*{b^ (tt) g{CDKayaset Red 
G. Kayaset Red SF-4C, Kayaset Red 130, Kayaset Re 
d B> Kayaset Red SF-B, Kayaset Red A-G, Kayaset Re 
d E-CG. Kayaset Red A-2G^ Kayaset Red E-BG^ Kayase 
t Red A-BR. Kayaset YellowSFG. Kayaset Yellow 2G. 
Kayaset Yellow GN, Kayaset Orange G, Kayaset Orang 
e SF-R. Kayaset Yellow A-G^ Kayaset Yellow E-G. Ka 
yaset Yellow E-AR, Kayaset Orange A-N, Kayaset Blu 
e FR, Kayaset Blue Kayaset Blue ACR^ Kayaset Vi 
olet A-R. Kayaset Violet A-D. Kayaset Violet A-2 

R. mf^<mfi^ti^. 

[0 0 2 9] SjSSffl]CDCRilXffl<b: LT. J^l^^p°n 

XH (tt) g!(r>Viosorb 80, 90. 100. 520. 550. 590. 
910, 930^. (») gi(7)RUVA-93^. ThUx^ 

h^b^XH (4*) g5CDUA-370l. UA-390m. ^itZPT^ 
>>rA {m SScOSumisorb 110, 130. 300, 400lf(7)S^ 

[0 0 3 0] Cti.bCD?^ci:;b^"Cfi. Sumiplast Red AS. Su 
miplast Red B^ Sumiplast Red FB, Sumiplast Red 3 
B. Sumiplast Red HL2B^ Sumiplast Red H2G^ Sumlplas 
t RedH3G. Sumiplast Red HF4G, Sumiplast Red H46R, 
Sumiplast Red HFG, Sumiplast Red HL5B, Sumiplast V 
iolet Sumiplast Blue OR^ Sumiplast Violet RR, S 
umiplast Yellow HLR. Sumiplast Lemon Yellow HNG, S 
umiplast Orange HRP^ Kayaset Yellow GN, Kayaset Ye 
I low E-AR, Kayaset Orange A-N, Kayaset Red A-G, Ka 
yaset Red E-CG, Kayaset Red A-2G, Viosorb 100. 52 
0. 550. 590. 910. RUVA-93. UA-370K UA-390K Sumso 
rb 110. 130. 300. 400^fflLN^ C L l^o 

[003 1 ] ctLba)^*4*iffi^'&+:)i±rfflL^^;z<i:rc 

(Neutral Density) ««g^*-r-&SHJS«:3 1 *<?#t> 
^mt^o ccDcfc^fc. SB^Stt:3 1. 5E(c(iD-/^jx. 

^-3SSii-ri)S^ft3tcfi. %mtmm^ix^^(r> 

[003 2] ^^(z. SB^^<*3 1 tLX. ^fetl^^ 
;r+tl-v>^b^*^. <pujii^it^^. y)[.^\-'it^^^ 



cDfelc^fe^^#fllfe*4*;l^. m^\^X^mti>ZLt 
[0033] z.iri^<Dy V-^ u^^y^it-^^o^o-t^:^ 

eP?|-^^tv>^b^fej<h LTIi. 1, 3. 3-h'jy5^ 

;uxep C'OK'J>-2, 3' - (3H) -i-y\- 

(2. 1-b) (1, 4) . 

1. 3. 3- h'j>^;uxep [-r>K'J>-2. 3' 

- (3H) -±yh (2. 1-b) (1. 4) 

>] . 4- h u :7;u>i-p-?tT;u- 1 . 3. 3-hU>T 

;u-6' - ( 1 -e-^u v-;u) xfp [>r>K'J>- 

2. 3' - (3H) -i-yh (2. 1-b) (1. 4) 
:i-+'tfi^>] . 5, 6. 7- h';:?;U^P-1 . 3. 3 

-hU;^T;u-6' - (1-e^Uv— ;u) xep C-f 

>KU>-2. 3' - (3H) (2, 1-b) 

(1. 4) . 1- (2-:7xy^i^x5^ 

;u) -3. 3-vyT;uxep [^>K'j>-2. 3' 

- (3H) —)-y\- (2. 1-b) (1. 4) 

>] . 1 . 3 - v-)<t;u-3 -x5^;uxep C^>KU 

>-2. 3' - (3H) -i-yy^ (2. 1-b) (1. 
4) . 1. 3. 3-h>^;U-6' - (1 

-e^ojv^^u) xep [><>K'j>-2. 3' - (3 

H) -i-yb- (2. 1-b) (1. 4) :t^'^iy>:\ . 
8' -tKP^v-i. 3-v^5^;u-3-x^;uxt' 
p C'<>KU>-2. 3' - (3H) -i-y \- (2. 1 
-b) (1. 4) ;t-^-9-v>] . 1. 3. 3-h'jy5^ 
;uxep C-f> KU >-2. 3' - (3 H) -e'J K 
(3. 2-f) (1. 4) ^>y';t-^-9-v>>] . 1 

v::^pe;u-3. 3-vy5^;uxep C-r>KU>- 

2. 3' -(3H)-eUK(3. 2-f) (1, 4) 

^>y;r^+hv>] . 5->^;u-i. 3. 3-h'J;^ 

5^;uxep [-r>Ku>-2. 3' - (3H) -eu K 

(3, 2-f) (1. 4) ^>V^:t^-9-v>] . 1. 

3. 3- K';;^^;uxep [-r>Ku>-2. 3' - 

(3 H) -eU K (3, 4 - f ) ( 1 , 4) 

. 1- (n-^4^v;U) -3. 3-V>T;UX 
fP C-<> K'j>-2, 3' - (3 H) -eg K (3. 
4-f) (1. 4) ^>\/;^^ifv>3 , 1- (n-^ 
^i/;u) -3-;»«5^;u-3-x^;uxif P C-f:/K«J> 

-2. 3* - (3H) -f'JK (3. 4-f) (1. 
4) ^>y';f+-9-v>] . 1 -v<7P^:^v;U-3. 3 
-z>^=^)[^7.lfa C^vKU>-2. 3' - (3H) - 
tf'J K (3. 4-f) (1. 4) K>V^:t+-9-v>] . 

1 -v-i7p/\^v;u^5^;u-3. 3-v>5^;uxeD 

[-<>K'J>-2. 3' - (3 H) - t'U K (3. 4- 
f) (1.4) -OV^/j-^-y-vV] . 1- (2-x5^;u 

-3. 3-i;/5";UXt''P C-OK'JV- 
2. 3' -(3H)-e'JK(3, 4-f) (1. 4) 
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;u) -3. 3 5^;wxeD [-rvK'j>-2, 3' 

- ( 3 H ) - e U K ( 3 . 4 - f ) ( 1 . 4 ) ^ > y 

^■y-V>] . 1 - (n - KTVVU) -3. 3. 5-h'J 

^^/uxt'Q [-<>Ku>-2. 3' - (3H) -eg 

K (3. 4 - f ) (1 . 4) . 1 - 

(n- K=i-y--;u) -3. 3-v>5^;uxep c-OK 
u >-2. 3' - (3 H) -eg K (3. 4 - f ) 

(1. 4) . 8' -tKP^v-l 

- (n-^^v;u) -3, 3-^;>T;uxep C^>K 

•J>-2, 3' - (3H) -eUK (3. 4-f) 
(1.4) . ^*«>J^T-^^o 

[0 0 3 4] *fc. ^P^^x^fb^Jt^irLrii. ^^fJ^lS. 

3. 3 - v:7x 3 H-:^:7 h [2, 1-b] t'^ 
2. 2-i?:7x-jU-2 H-:^:7 h [1. 2-b] 

e^^^cDvr ';;u:^7? he^>. rxs^ 3- (2-:? 

;u;i-P37x -3- (4 h + v3?x -;u) -3 

H— ^:7h [2. 1-b] e^>. 3- (2-y^;U- 
4-pt h^v:?x-;U) -3- (4-Xh^v37x- 

;u) -3H-:^7?h [2. 1-b] ti^>^<Dy Ji-Ji^ 

tz3- (2-7'j;U) -3- {2-yji.:toyjL—JU) 
-3H--:h:7h [2. 1-b] t"^>. 3- (2-5^j: 
-3~ (2-:7;u^p-4-> h^v:7x -;u) 
"-3H-:^:7h [2. 1-b] 3- (2- (1 

T;ut°p 'j;u) ) -3- (2-;^T;u-4-<?t 
v:?x-;u) -3H-:^:7h [2. i-b] e^>^;5< 

[0 0 3 5] lict^fi. >>P> ><b^1^<i: LT. C^ffl^^ 

urcckoTii. xep [\iiy<7a [3. 3. 1] 

-9. 3' -3H-:^37h [2, 1-b] Xt° 

P Cev^P [3. 3. 1] y:h>-9, 2' -2H- 

:^37h [2. 1-b] e^>i?t{£fflpTtg-cfey^ 

[0036] Cttt)CD:7;i- P S ^V^^b'&^gT&^t*^^ 

*2B^»(*3 i*<|#t,n^o ^tn^oy^t 

mr^mm&^s Mbmibti. ctiirj:y. ^ta^icDia 

5fe ; u ^ — ^ * ^ t <D ^ o 

[00 3 7] tS^. ±^<Dy:t h^O^-j^it^^^m 



silt Lrtv^^- Kr 5 >^3feSS*j*^»D-r^^. 3? 
p ^ ^*#i4^^rt-saB^Si*3 1 a>iiB«tt^(S] 

[0 0 3 8] ^<Dcl:5^ft>y-KT^ :x^3fe*^»Jt 
LXlt. (1. 2. 2. 6, 6-/<>^p<5";u-4 

-tf^Uv?;U) iz/<— ^— h. (2. 2. 6. 6- 

^ K^>T;u-4-e-<Ui?;u) -b/<^-h. V (1. 

2, 2, 6. 6-^>'$i ^T;U-4-tf^Ui^>L') -3?" 

(3' , 5' - V t e r t -7^^;U-4- t K P ^ 
V^^V^U) VP^-— h. 1- (2- (3- (3. 5- 
V t e r t -3^^;i/-4- t K P ^ V :7 x :=:;U) :^P tf 

7^-;^7t-:^>>) x^;u) -4- (3- (3. 5-vt e 
r t -::f^;u-4- 1 Kp^v3?x^;u) zfotiTt—jiy 

-2. 2. 6. 6-^ h^->«5^;ue^'J 
tK'J { (6- { (1. 1. 3. 3 -7^ 
;U) -75/} -1. 3. 5-h'Jrv>-2. 4-v-f 
;U) (1, 6- {2. 2. 6, 6-^h^>^;u-4- 

e^ui;-;H Tsy^^+»->^u» } . Tfx^u { {6 
- (^;u:7;i- ) -s-hUTv>-2. 4-v-< 
;H {1, 6- (2, 2, 6, h^>T;u-4- 

e^'Jv^U) TSy} ^^-^J^Tiy^] . 4-tKP + 
V-2. 2. 6. 1 -e-OJ v^^^ 

[0 0 3 9] ^i^ic. mm(DW^m^m<tzi^{Z'-mmM 

mmmmm^MtLxit. p-±o^iy^ m^cDi^^y 
i (II) tn*. 1 . 4-i;rif ei>-i7P [2. 

2. 2] hUxf^;uT5>ll(7)T^>S. s£ 

L^^i. 5fe(C^(f/z3?xy-;uSS^^#J,T^T^^^o CtL^ 

$f*L<(iO. 1-100Mm%. c^:y$?*L<liO. 

5-5 osa%i:-r*<t»2i-cfe^o 

[0 0 4 0] ;Z(7)cfc5^figB^Si*3 1 ^]f^i$f -Sf:!!*. 

^:Ltf)^x^^o zco^^tamm^ntLxit. m^L 
li. *tufeAfCcfci>4tBg^6-i 1 8 2 2 8-^^^a. 

1^2000-247985 -^^-i^^. t$§3 2 0 0 0-2 4 

7 9 8 e^<l>mm\zt^m(r>^ni:mi^^:ltti<x^i>o 

/^x ^ - 3 A<jg(zmSjgSiE«S^* t ^-r ^ t 
[004 1] ca>SfliANt>iS-S2^Stt:3 1 a>a®ic-e 



6 



aS!fi^-r^:^;S (*aifiiAlc<ki,!f#gasp9-2 6 3 9 
3 2^'i^#ll#gg) , 

■f i4ffi»^3 3<D:?.*'/<^r->At*®(Zj^^$ttfcJja 
ff^iffi$SB^Stt:3 1 COSffi(cl±^-r-S:^j£ = 

< <4ffllS^3 3(;)^-:^*/^^->A<)5gJK®lrJKfig$*Lfc 

<*Ml?ei^<O^M©affilc. fiffitS^ 3 3(D:r^**/'?^i-> 

[0 0 4 2] g(^^if*i:. *-r. 

(1) «i|^(S*t±J®l(Cj;^if#ga5p9_2 6 3 9 3 2-^'^ 

(2) gq^li. t#l8¥6- 1 1 8 2 2 

ic. (3) c<OS^mS(*lc. «l*^Ji.#ilJB^<DtB3S 

©fiff^M^^JinL. 6 0°cr-{t«i;g#^-5)-i:(c,l;or 

^wwmf$.V!&^mm-ti>o $p>ic. (4) cromsft^ja 

[0 0 4 3] ;j?t,^T-. (5) Jiie (4) T-?#fc*M«;M 

Lfc^, ctt^±fe (1) -ef^gL,f=:«'^x^-;uKrt 
(Cttiio^, 4 S^Ct? 1 6B#rBl. 6 0°C-e8B#rBl. 9 0°C 

y. NDtStt^^-r^^^^^WL, 3 3 A<JK 

REStifco— /<x.:7-(';u^ — 3A<^#e>*t*, croj:-5fe 
p-/<X7'-c;u-Si-3li. 3t^Wp-/^x^fig, ifi^Sn 

(ii@3feStl * f|3S piSg/j: t. <0 T? a& -5 , 
[0 0 4 4] $f=, ilB^SftS 1 ^?#-5ffiCD:^;Si: U 



*-ti-4;^5t, (2) »tfliS*t±l::fe3g^^t;«S)g*l$ 
It-S:^;*. (3) Jt!^WP-/^X^t6^*-r^gp«tfe 
m*#t;a5«i:S8i5^-r*:^j£, (4) 3t^Ma-/^x 
«hI ^ *-r gB«X(i feS ^ ^trg|5*t u r 33 

a^f-S^ji, (5) ^:¥:Ma-/^Xti§l^^-r-&g»*t 
X(*fe3S^^t;SP«^^aft^J^L-CSK*tt:3 1 ©>tfi! 

[0 0 4 5] CtVbli, ^5Jt^,(D:^l;^$•fflL^•Ct.fcL''A<. 
ElTlc^-ra'!7®5Stt^#lt-rtt«. ^lc±|B (3) & 

Si * -y- -5) y . ^ 0) tf) ic li An y ?^En *D $ ^ 
■r-sfisip)icj&i)o ±ffi (2) (c^-riSiSM^!sit 

[0 0 4 6] *f>lz, ±IE (4) (c^-r-:*<DfiEB«:05 
LT:?;!- h'i^P 5 >V'9fe^&fflL^, Ctl^-^tJSPW^ 5fe 

icjSfl^Lfcii^ic, ■&*icj;o-c(*. 

^ HSfemm KArt icSIS^b-r -5 c t APSIS'S C i: o 

[0 0 4 7] Ctl-t,(-ML. ±fS (3) iCiF-r:^?^!*, 

jfe^siissf-scticcfey, iSitA<S5^T?$)y, ±^ 

Lfc (1) , (2) -BlXS (4) lc;g^-r:*;il-fclt-5^iB 
^^f^^^j^r-^-So ±iB (5) [-yp-f^'Mt.. 

(4) tl^*ifc-®pg<DJ$fl5^!e!.S.>:^i)*<, i^lcfe^ 

(4) ar;: (s) ic^-r:^ii(±. ±iacoin<. -^roas 
«^asM^-cfi£3^-r-5:^j±-c?&y, i (oji 

$A<JtitW;»<'E£-5<llS]lcj5^„ fcfc'U, *^B^#P,(D 
[0 0 4 8] SBS*«:3 1 4'ro±ta^i^ (N D 

slil-r-Sjferojtfixii^jg (KIT rjtfitfj tt^3o ) 

A<g^^S|J4(Zt5lt^i«F#3tfiXlil^#?ilg (WT r«F# 
fit|A<MP (Mife) *4xi)§SO;m)t-eSB^St*^3 1 * 
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[0 0 4 9] 5£L^^i. N O y ^ )\^^ —XitWit^y J\^^ 
}i«^^4 1 lzii)a-r'5)3fe<7)3tSI|;b<ti«SP4(7)itS3fe 

[0 0 5 0] tsh>iz{t. ^^jmmsit. -^comu^L 
[005 1 ] <fcy a^i;6^(zf*. mjmm^om^jmt^ 

1?$)^ 1 . 1. 4. 2. 2. 8. 4. 5. 6. 8. 1 
1 . 16. 2 2. ■••(7)ci:d[::^^^tvTl^^<t #fc. Wl 

— / ^ X 7 ; U ^ — 3 ^ -r -5) 4; O <t ^ o 

[0 0 5 2] «^y<a)!)<8r*3SS«(DB^BtA<*i:r 
4;^)<J^Sa3i:^^^<^L^ilScD^*4*^^;^0^«(*3 1 ^ 

ic ixr + ^>ao2iiE m tli <t J^cf -5 cfc ^ ( c n s ^ n ^ o 

[005 3] Z(D<^y\zmJ^^titzO—/<7.y^J\y^ — 

^*wA^^>a)ffi¥^*^tcA<u>x^2I3Alt^^<t. mn 

2aT'^fS. y:^-i3:^m^H. ^^(r>mom (mum 

[0 0 5 4] ^fz. mt^mi^m^^ ^ ±iat. s^ft^t 
5^4 5(cj:or^^^tt. s:mm^tLx^mm^5f}^ 

t>tiJ:f]$4x^o ccDtB:^{i^fi. fi^«i^(ll»4 6 icA 



ti. m^it. :i(Dm^^m(^xn^\z&':5i\x^ wt^jmn 

[00 5 5] ZLCDt^^ P— y^X^^';u^ — 3;b<N 

^ji^^-xitmt^y^ji^'^-omm^m^. S0^»*3 
0gFlPjg^i^]g(c/jx$< (o*y«syfii^i^JS(c:^# 

<) L-Cffi:¥»:^C(7)7tM^^i^g[(3Sfj|gi±T^^. II 

wmiSim^^ 1 iciiiiir^5fec7)3feM^;{)<jt«aj4(Di+# 

3feaili;iTi:*4x^o cfcoT. «y««5a>3Kyffl^> 
{i4e<§^3 3(7)4§^J^I«T(c2Cj|ji^^^i(c;gj6^f< <h: 

^S^tSP4^cfct^riiiiE^^:S7fe^^Sr*}i«^^Tac<^ 
A<r'^*o Lfc*<or. {iffl^SiF3 3fc<fc^iH]tiTf^ffij{)< 

[0 0 5 6] «^*c7)cfc5(::*S¥tt^5tCC03feM^^ 
SSy(7>^T?jJ£ML <t L/rii^. y (7) r?f1 □ S ^ M 

SJ^tifc^o ^ttfc^L. jS«Sai Icfcl^-Cli. 

[005 7] ^bfC. 3Ky*Stg5(DPPgL^(i«<#^^ 

3 3(Dfe^j^^Ta)-fgcJ:y t:*:#< L. P-/^X:7-< 
;u^-3CDS0J«<*3 1 4^(7)§^*4;1S*. -^-CT).*: 5 ?^cfgf1 
P g-e t 4 ;5^ilS£±i <!: >i t> 5 ^cfSS t^^ 

:it\z^ij. mm.tittzmm'pBikiSi±\z^^(DmB§t}<^ 

« CD U H CO T ^ M f ^ fit SI { c ffli -e ^ o 

[005 8] Sy-c^ibfC. JBcy^tg5(7>&flPSL^{iffl 

»^3 3co»T^fflTa)-f&<i: y t,:^^i^fc^fiifc@s 
Lyct^t^f*'&S^)Ky <t urt. p— /^X37>r — 3 
0) N D*stgx(iP3fe«SBg(Ccfc o r ii^gp 4 t^miEm^ t 

iKy«s«5CDgfip®^iisst'^/c*!)CDisyigi[ia56 

[0059] tSh>lZ^tz. P— — 3;5<N D 

y ^ )\^^-yL\tm%y ^ >\^^—i:^^^<J>x^ 3fe^Wp 



8 



^^mx^^o c*:o-c. mmstm^(D±m^^^±x^ 

[0 0 6 0] tSh>\z^ {i^4§^3 3;()<iS(t'^tt^SB^S 

^ t}<mw^xmfS.^^^(Dx^ fS.mmjit)<m^x^ 
T. mm»mm^(D^mx'e^h,<D^m^n^m^-t^ 

[006 1] 113fi. *lR§B^(Cci:>g)fte03t^^i>Xi^A^ 

\Z7r.tmf^mx^^o 0(±. □-/^X3'^;u 

^-3i:S«S^4i:a)PBlfc. nd:7^;u^-7 A<iBS$ 

J^tm^^ ^Xl^^o ^fz. P- 

/^X^>r;U^-3*1Sj$-r'5)i^B-««<*3 KZli, ND^ 

m^%mr^mm<^^*ixi^t<ii<xt^i^o 

[0 0 6 2] :l(D^5\zmm^tltzmm.mm:^ o\z^l^ 

xit. NDz?^ j{.^-7 {z^^x^^^^ct^^mzm 

m^}^!kiz-m^^ji<x=b. }t«a5 4lcfcl^ri^Md3<^^^: 
ib^izmiEtm^^mcDi^m^'iy^ztti^x^. mm^ 
ititzmm'^^m±izm^(Dm^ti<^ c^^t ^+^\zm 

m^^-mti^nzmi^tzm-^izit^ mmui^L(Dm 

[0 0 6 3] ±^Lfc#^j5£fl^^^CfcL^r^i. P 

CD:/3^;^t5(C{iffl4^^3 3 ^J^$^Lr^cfcl^o ^(D^jm 
(7)*aiffiAlCcfc'g)^B§5|Z9_2 6 3 9 3 

(Z)*,^ifA<^«f t>tb^o ^(om^\z\t. msiZTn^pQ 
^is=^;^&tmm&t(Dmmi^tLxij^i^o ^c^if 



[0064] Sfc. 9t^^o-/^;Ky^)\.^-tLX. 

TtcfcL^o E]4 (A) (B) (i. :$^^B^\Z 

cfc'55fe^WP-/^X3?^;u^-(Dte(7)IIJSJf^ll^^-rm 

[00 6 5] H4 (A) (c^-Tp— /<x:7^;u^-8 
(3»fe^MP-/^x:7^';u^-) (i. >^®(C*itgM3 2;b< 

3?4xfc2B^S<*8 3i:*<e«$4xri$St<7>T*j5^o & 

m^^s 1.83 (mflggp*^) (i. mmm^i^iSi^j. 

p— — 8(i. N D :7^>iu^— 
:7-f ^u^-^^te-StiOT^fe-So -EL. ja^S^Si OCD 
cfc 5 N D :7 ^ — 7 S-^t" S t oicjgffl-r ^iS'&f:! 

It. il0^S<*8 1, 8 3fi. ±fB^*4•^^^Lrl^?^c^ < 

Tt«fc<. mmxitt^<is^^^xmf?Sc^tix=b<^i^o 
[0 0 6 6] ^fz. mmma ni. mmmsztmmz 
jSi^^^^Rmxit^^r^mm^mt^mxh^j. a 
4s4&^8 4fi. {i4e^&^3 3<!:f^^fc. mmtmm\:i-j 
^(Dm^i^t^h>fS.^i^Lmm(r>^Bim^Tx&^o 
S0^^{*8 1,83 ^:Ki^{zmm-r^y5}it Lxit. m 
xiti^Tyy^ 'J iy-hj^(Dmmiimm r4 0 3j (s 

[00 67] ^tz. 114 (B) {Z7ik-ta—/^:^y ^ jv^ 
-9 (3tJ¥^fi^P-/^;^37^;U^-) (i. iS0^ft«:9 1CD 

}^m\zmt^m9 2f}<mf&^*i. ^tcDitmz. &^^^9 
^t)<mfS.^titzmm^^ 9 3:b<mm^tifz=b(Dx&^o 
S0^s{*9 1 imms^w it. mmm^ibf&^j. mmm 
9 2fi. mmm3 2tmm\z^^^^^^mx\t^i\sLi' 
^mm^^-t^mx&^j. {tL^^^9^\t. {ii§^s^3 

[0 0 6 8] mm&{*^9 ^J^xsmm^m9 3<o<pu<t 

mmt<^mt^*lXf&^ij<DX&^o rf^t>'^. a-yiT. 

:7<;u^ — 9t. NDy^)u^—x\tm^z?^j\^^—^ 
mt^^i<r>x&^o {IL. mw^m^ ocD^^izNoy 

^j[^^-7i^-r^ij<D\zmmr^m^\z{t. mm&t^ 
^^<. mB:^m»9 Mtmmx{tt6:<iSy:^^xfi^fS,^ 

[0 0 6 9] SB^Si*9 1 CDS®(C»flgaJtt9 3 

^SSf ^;^;i<h LTfi. &m&»9 1 (7)S®^cfcu^ 

T. 8}§igP^9 3^!#^fcd6CDmfi0:ia^fe}^a#toii 
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-3, 8, 9^m&r^is^yi.tttLXND^^^m-r 

[0 07 0] $fc$f>ic, p— /^x:7^';U'S2 — 3. s, 
9, &u:/Xi±N d:7<' ju^ — 7 1±. gi*;tg#S^=- 4 1 

If 2 a S L < li^H 2 b (T)*. Xli, HtJlf 2 a t 2 
;u5i — 3. 8. gat/ZXIiN DZ'-f/U^ — 7 eitt: 
Sflgfll3 2, 8 2, 9 2(±^C< J;L^, 

[007 1] *fc. ti^^Si o)att;M^f^]i: LTIi. 
xi^^i^ux^yu^y^tlA^^if t>*i.^. *t>(-. ;*i^BJ 

SSffl L r t ^af) r 5?il -c -& o 
[0 0 7 2] $f>|:i. ND:7^';^^ — 7(Dfti-JlzJiMro 

oro»Si^cmtt:«i>l<t: Ltli, T-f 'J X ^ SB^PSt 



H2C = C-CH3 
I 

C-O-C2H4 
B 

O 



H2C=C-CH3 O 

I 11 
C-O-C2H4-O-P-OH 

II I 
O OH 

[007 7] {3) %^ifiia—j^7.y ^ )V^—<n^m 

i^mm-t) :±iE (2) x-m^^MzW^^f^^m:^ 
t -::?T>i'/<-:4-^ve/<u-h2. ogpsajjDLfc 

X=E— 71/ Krtl-ttiii^, 4 5°CT? 1 6^Fb1. 6 0°C-e8 
fr<i: y^ey , 4 2 O nm. 4&^^aB3 4 O/im 



3t:7-f VU^i-l-J:*3fc»Pfit5^fT3 wi:icj;y. 
a)@tt:ti«^^4 1 A<i®Saj(Ccfcor!SJS:^--/\--i:/j: 

[0 0 7 3] 

[0 0 7 4] <||J6ei|1> 

(1) **^X^-;u KCOf^SS ; *aiilAlc<);^if#FJ2F2 
O O 0-6 6 1 4 1 -l-^SI^iEtSCOllJgW 1 ICfcIt* 

[007 5] (2) mM«;iiaj3£it^opii{ : Ties£ (1 ) 

T?^*tt«)y >KS^W»a»1 Ogpt, TIBS (2) 

UU-h58. 5gpi:, vX5^U>yj=i-;Ui;;<^i-j7 
U U— F- 2 Ogpts or-y 5^;UX^U> 1 . 5SP<!:. 

t Red AS O. 0 0 S^t. iHlSumiplast Violet B O. 

yaset Yel low GN O. 0 3gp<t, ^S<;1#LTil^m 

g{**piaLfc„ cro;i^*s<*ic. m7K^M.mm.m^ 

4gS (;1^mM(*l O OgpicJPtf i>ffl^S(D^^aA< 
2. 9gP) S^JDL, 6 0°CT?aj$;1-&-r*Ci:lZj:o 

[0 0 7 6] 

[^bi ] 



• • - (2) 

(Jl* 1 mm) ^-iSitLfc, 

[0078] <itmm 1 > m5f4:ia^^i=^^^j§ffi3i 
[0079] <g«is«!(osffi> ^mm 1 ao:itgt«« 1 
3fcfi> sy«s«5ogsyfiiii^a'*iiMLTsyfii 

A<4. 5. 6, 8fflai:Jtf«.J:3l::Lriteltt:. Smu* 



-O-P-O-C2H4-O 
OH 



H3C-C=CH2 
I 

C 
tl 

o 



(1) 
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m^Ltzc -€-*vp>(D««i®«a)as^ amebic J: 

[0 0 8 0] c*L(cj8*L. HJSWl Wit^WD— /^x:? 
JU^ mm Lfc * ^ ^ ffl t>fclg^lcli. y 

4, 5. ejsi.if8^^<oi^^HX't»mm^izm^(r>m 

Syii^coBfl^^) li, itmm^(0^^^^a-y^::^y^ 
>p^*ffli,^-c«syfis^5. 6ffiS(cufcJg^i:pii?r'fe 

ffl L^•CiS y <1 ^ 8 ffi a I- L fcig^ t mtlT- 
[008 1] 



^ttlt. feffi^^^Si CO t CD r-fe^ let b-r, )t^* 

[^atn^Wi'jriit^] 

i>X 7^ A ^ «i ^ .5 B^ (D it^^McD »® - 
J^SI ^ «S Wl- «JSS T- i) o 

[04] 04 (A) JSlU (B) (±. *f§BJ|Zcfc-53t^M 

1. 1 0"-ti«^a. 2 -L/>X^. 3. 8. 9--P- 

aS«) . 3 3. 8 4. 9 4 M^t^tS^. 4 1 

8 1. 8 3, 9 1. 9 3-"«*Sga5«. C-ffi^l* 
W - ffi¥{*o 



[® 1 ] 



2a(2) 5 2b(2) i. 
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[@3] 



14] 



) 

W 



10 



2a(2) 5 2b(2) 1 



5 



0 



3\ 



43 



42 44 



46 



(A) 




83 



< 
< 
< 

< 



J 



^81 



-82 



^91 



92 



93 



(51) Int. CI.' mM%^^ 

^-^zi^h- (##) 
G0 3B 7/18 
11/00 
H O 4 N 5/238 
9/07 

F^— 2H002 CCOO HA03 JA07 JA08 

2H042 AA05 AA06 AA11 AA13 AA17 

AA20 AA22 
2H048 CAOl CA04 CA09 CA13 CA14 

CA17 CA24 CA29 DAOl DA04 

DA09 DAI 2 DAI 6 DA21 
2H049 AA03 AA13 AA39 AA43 AA50 

AA55 AA64 
2H083 AA05 AA09 AA26 AA27 AA32 

AA53 

5C022 AB14 AC54 AC55 
5C065 AA01 BB13 CCOl EE17 



F I 

G0 3B 7/18 
11/00 
H O 4 N 5/238 
9/07 



2 
Z 



5 C 0 2 2 
5 C O 6 5 
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